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FAX
DATE: April 10, 1998

TO: Perry Charley, Navajo AML Project Manager

FROM: Grace Irby, MNA Paleo Contract Coordinator

RE: Cameron 3 Final Paleo Report, Contract C87293

Four copies of the above report were sent to you yesterday via UPS & should reach you
on Monday, April 13, 1998. Two copies have color prints of the significant fossils recovered and
two have color copies of the prints, in accordance with the requirements stated in Exhibit C, Page
1, Statement of Work, in our above contract.

The location maps are included in this report. All co-authors have been advised that this
report is the property of the Navajo Nation and no part of it can be reproduced or made available
to the general public without the written consent of the Navajo Nation.

| called your office yesterday morning to determine where all the report copies should be
sent. Since you were out-of-town, Carl Holiday told me that all copies should be sent to you, and
that your office would distribute them to the Minerals Department. | wanted to be sure that it was

not my responsibility to send one to the Minerals Department because they are noted in Exhibit
B, page 2 of our above contract.

Again, thank you for the opportunity to do this paleo work for you. It has been our

pleasure to work with the Navajo Nation in preserving for posterity the paleontological treasures
on your land.
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Prior to the reglamation, ‘gft WAMLKEY contracted the Museum of Northern Arizons

(META) o conduel a fleld lvestipation of these sites, including the open pits and
sarrounding waste piles, (o determine if palsonialogiz: resources might b enconntered

durivg the reclamatinn activities becsuse the sites are located in the fossiliferoys Chinke

farmation. The MNA Camesen 3 Fisld Gutvey Report by Kirby ot al. (1992 determined

that six of the above ﬁita%i%‘a-ﬁi 5%a, DTA D66, MA-DI 700, WA-U1T2h, NALTTY, snd

Ll LF5, would require paleontologic ging and monfiodng. The locations of

these six mine sites are noted o the map (n Figwro |
Loy
This report centain the results of the paleosioiogic salvags apd moniioring pracedires

that were consducted befive and during the reclumation operations. The fossil

identification and signific

soce i3 discussed in the Background and Palecenvironmentsl
Setiing and Svsiematic Paleontelogy sections, and for each mine site ivdividually, 2

sapy of fhe ariginal META Neveio Nation Minerals Depa:

toent Salvaging and
Monitonng Pormit is inﬁ!%é;d in Appendix |

BACKGROTIND

The Petrifind Eﬁmﬁ.Membgz" of the Chis

le Formation, in which the maiority of e

tossils were recovered duritig this praject, has been weil-ienowm for the past coouiry for

its abundance of vertehtwte paleontologioal specimens. Paleomalogica! mvestigations
Degain in 1852, under the ML

dershipof T, Tester Ward, but the most detailed and

systematic sindy of the vertel

rate favna of the Chinle Formation was undortaken by

Charles L Camp. hemﬁ? in 1821 (Lovg and Muey, 1985 Dusing the gext thirtesn
|

yeats, Csmip and his associates were able 1o recover and identify dozens of largs and

small specimens of a Jdiverse

- mnwhitian, veptite, and macive (fsh) faure, any spesies of




which bad never been pwevicus v desonbed, Mueh of Carng's descripiive work remainy

definitive to the present.  Asnone the verichrates deseribed by Camg were Tungfish of the

penus Coralodus, large steresspnodyl amphbiane, Metopoumeus, sed thecodont repliles

af the genus Risiodon, more comnaonly iwn as phyteanirs (Colbert, 1983

Paleongologics! snady of by Chinde Foratation has contivued sporadically to present, and

wany of the recoversd spesirens are sarenthy cunted af the Museum of Northen

Az, which proved tsefi u s stady for use g3 comparative material.

Criticai to a delailed vnderstinding of the vorisbrate feuna of the Chinle Formation, snd

espeeiaily to the enviromwental and soologiont setling to which these andmals Hved, is
|

the correlation of the namierous dopositiona] episades, 1o order to asoount for the

shrongiogy of eveiny, and ﬁm establish synchrany or ssyrchsony of e various species

that lived w Avivons «ﬂum*ﬁg e late Trisssic (aporoximarnly 250 40 208 million venrs

before prosent). Undormmaicly, this has proven impessible For the Chinle Formation,
Tue (o tle digcomtinuons npture of the prominest sandstons menker beds i the Tlinte
Ferinaiign, strafigrephic coprelation of these fk&mmnm emsedes cannet be
acoumplished even within the confines of the Petrified Forest Nationsl Park (Billingsley,

15850, much less beiween ln@a"c Earflumg fossil incalities, such as the Caneron 3

sechamation projest. Abbobgh preminem sandstone wearker beds

were present in all
situs, comelation of fhsse heds with ather fossd loealities in northern Arizane has thus far
rroven impossible (Kuby ebal, 1992} Detailed laborarory analyvsis of sedimetery
sirurstures obsorved at the Germeron  sites was not atienapied fiur this salvags projeet. For
o more detailed sxamination of the a&mﬁmﬂﬁ:‘ positians of the mine siles within the

Chinle Farmation, see Rirby ot g, (19923,

L

.




3’ G

PALEOMNVIRONMENTAL SETTING AND SYSTEMATIC PALEONTOLOGY

Fotih Amenicn of the Laie Tnassic was vastly different then the continent we live oo

ey, and, ageordingly the landscare in which the Chinle Formation was created, varisd

feammetically from the soid Colomdo Deser

conditions & the Cameron 2 site af present,
Lovgied on the northeastern edge of Pangaes, (the Trsssic superonutient), wha! was

then noriherm Arizoesa was pear the equatnr, and lving onky 2 the

vt distance from the

western posan (bigare 2 The Chinle wes formed on a low-relief coastal plain, being fed

seqiments frora the voleasivslly aotive &muﬂif@m region, which alse periodically deluged

the stady aren with veloanic ash and Iehars, (mud Sows composed of oose voloanie

miaterialy) Paleochannels, or the patbways of ancient riven and sireams i the yegon

drained 1o the senthwest, Sollowins meandering conrses to the Trigssie Sea (Birby et al .

1992 Smiley, 19849, Exami

annel in site NA-D175 W monitor

Ramedy Reed agroed well with this sacnurio, and documented gradus! charmel inigmtion

frony éest to west.
The clirsate of the stedy area dunng the Trisssic hasto modern snslog, due the mazsive

differences to global civeulation patierns then as compared o uew (Rmiley, 1985}, but

region were eongisient with an equatorial, imennittently
tr sammerous shsliow lakes, marshes, and swamps, The

lsrge tross, gymnospens

that were the source for the wellbnown peirified "forpas® we see toduy, probably did not

five in this region but wese tansporiad dhere by volesnic ssb-flow epivodes or Soods, ag




A fiows natere of rost of the fossilized tomks (Colbert and

Within this swampy lowlsid, mesabers of the amphibian and roptite Bamitiss were guits

suecsseiul of carving out veolopics) niches, and numerons genen persisted for millions of

years. MNotable among these printive spegies were Labyrinthadont amphibians knovn as

metoposaurs, Thess heavily armored “shovel-beaded” ampldbians are woll-knowi from
the Panted Forest mt;‘?xih@fL@i the TChine Fonmation, especially the speeies teumtively

identified from speeimens rooovered during this study, Bustmeria porecta (Figus )

Frasurmably, these creatures wers aquatic predators that lived in large vombers in shallow

lakes thet vecasionally desiceated, a8 evidenced by Broguent discoverics of multipls

individusls thar have been found i apparest lake sodis

identification of B perfen

w is ey possiible i complete, oc almost sogylets, craninms

are recoversd, as diagnosiy relics upon specific characters of the ofbi of the eve (Lang

and Morry, 1996). Fragmentary cranial and postoranial elements recovered from

1

Capneron ¥ ﬁﬁ»’?ﬁﬁ}‘ ﬂj

zatish Metoposwariae, sd the urly robust species thos Gar

ifientificd it the southwestern United States is 8 perfirier (L ong and Murry, 1995

|

Spencer Lucse, pers. comat, 1998), However, a smaller, less well-inown metoposane,

Apachesoures gregori. w

1 alﬁ@ iémtiﬁ@d fffm’ﬁ mmﬁ%&i& m%‘a@@ﬂﬁm }fu&me-} g@;“ ﬁﬁg’i

was dizgoosed on the basty of a vestebzal m@%ﬁv that is mich more elangaie thas B,

parfecan.
l
Noachvirocnt ab e late Trinssis v risitive thsondont

1

&

el common 1o this

5. Thess creatives rescmbled modem erocod
|

imerphotogy Figue 41, and were effsctive camivores, as evidonsed from the variety of

repiiles known as phytoss .




other septiles dosumented from stomsch contents of o spogimen from India {Chatisnies,

1978 & phytossor distal tibia Sragment recovered from MA-175 (Avea L) displavs a

yeorminent bite-oadk which ratches well with phvicssur dentition {Fizure 4), adding
svidense that these carmivares were unsclective m their predaiony behavior. Txtreme
heteradanty, or ﬁigfﬁ!ﬁ%ﬁﬂL@i i the teeth fram various possions within the mouth,

demonsirstes the evolutionary speciskizanion that this gevers had undergone o sohisve a

successful denta! kes identification of species problematic a5 2
eingie individuel may have 2 dozen or raore tooth morphislogion. ALl jesth resoversd

from this prejet, with the single axeeption of a thiy toth sstributed t B perfeviz, were

gaaorically assigeed o Phylosauridae,
A pimable sxeeption o the ubiguity of carnivores in the paleentological matetials

reoovered from Car

roron 1, which i3 presumably typical of this palecenvismmuenial
seiting at largs, is the heavily-srinored astosawr, Desmatosunkus haploosre (Figure 3)
Dientition from other specimens are indicative of 5 herbivorous dist, displayiog small

leaf-shaped woth, m*ihmﬁh boan and modification of the premaxdils it a specishined
|

d for eropping Vegetation (Cancll, 198R), vory similar 1o the specinlization of
the anterior dentition foung i moders artiodactyls, such as cervids or bovids (deer, alk,
bisow, catile, el

Moelly poorly understood ¢

f ail the spovies identified from ihis study is the foromdsble

Sy g (Figwro 8} These s

edhation, Postar

need members of the ity

Ravisucios were medinm 1o large m tize (upto 1'm b leppth), and possessed specialized

pradatory dentition, with recurved, dagger-tike teth (Loug and Wesy, 1985). Forther

evidenee of the domivance over other cusmivores of the period s the Hghtnwse of tieir




gies discissed thus (e Davgerous epomiss o

degmal armor, in wmmtji other spee
such a creature must have boen fow and for between, Classiffoation of moisuchisns bas
proven protlematic. with much confusion over the relationships within the grovp. One

avthor has suggested that Possorschus taight be closely related to tir urid

tisrtosaiys foumd Som mentbers of this faiuily have thus far proves quadrapedal (Long

and Mury, 1955). Most

o %k.mgwﬁaﬁmﬁiy clansify the muisuchians as parepliyiens
(Lahg spd My, 1999), and find the rear Ymb spovialization as stryctimed in a manver

apposite of the patter of dinosaunan wrders{Canell, 1985). The only species of the

genus Posiosuchus thes fardingoosed is P Firdporicki{Chaiterjes, 1985 Loog wnd
Mugry, 1955), bk so litlle identifishie material was recovered dunmp this grojeot (o make
giaguosis beyond gems spacalative.

il ﬁr}f@gxﬁﬁ Y

The mesthodulogy used for the Camsrop 3 Pegjoc: was sitpikicr w what was described by

Kivhy etal (1997} for e Cameron 1 Project. The sy in sifu specimens tecovered m

the course of this project w:lm from site 1355 aad mégf;slwd stabilization, plaster casting,

and removal from sandy miuz itic

Tenitosing of the wremis

its, pit walls, and Tanking radicsctive waste piloe darong

reclmmation aperations iovolved fieilowing the bulidozers

and scrapers, and chaarving the

freshby soraped ground sl  fossils,

g i newiy uncovered




Bince the majority of specimens wele recaverpd ag flost frot the suwrlace of wagte piley

pit walls, wnd it vims, diseussion of the beha

vier of bentoniiic sandsinge 15 reqmred,
Derived from Triassic volcanic ash falls and labar flows, bentonite i formed fium the

brogkdown of thess materisls 1010 o mommontomitic oliy that comprises the bluish-gray

stratified lavers so pmwh%i it the salvage area, and throwghont the Faipted Desent

{Gmiley, 19851 This wateriel s iden) for the proservation of fossil reasains, but

|
complicates the wark of j@ém& day palecrgologisls. The surfaee of dus cloy, toa depth

exvestivg 15 om, casilv shsorbs wales from precipitation and swells or shrinks apcording

o medsture content. This %@kmm ofien brngs paleantological muatersals to the surface

as "floar,” but alss usually pbsoures swatiraphic selatioustips. Central to his discussion

5 the fact that precipitation will resuldt in e sxposwe of mors fossil mét@mﬁm the
surfice. The survey perton of this sudy was conducted during Amil uf 1597, afteran
swpepiionaily wet late Wmilﬁ(' and carly spring, Thus large mmmbers of foseils were
reveated on the surface, m%% the survey team ade optimistic prediciions sbout the
resulis of salvage mpwmmigg Heweyas, when the sabvage work took place, during jste
ey, Sl and winfer o i’iw’?ﬁ%g thiz mm&g ared Was expensncing e@m\ esgeptionaily
dry perind, wilk ouly mn:ne;ﬂl1 procipitation pezarvng throughous the mﬁ?ﬁ@ﬁiﬁﬁ pperation,

l
s vesy Yittle additionsl Sossil materia

| surfuced. Asmo barge quantities of bone, or indeed
sny bone-rich fossiliferous avers as noted by the survey team, were located by the
sulvage tearn, i is suggested thas the vﬁgﬁﬁ:@% of weatln are of central umpmimmm
recovery efforts of this type. Tt is further supgested that these sites, sspecially the more

\
prowductive sub-sites, be westrveyed pesiodically, eopecielly after heavy p%%;;ﬁ@h%
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PALECNTOLOGIC SALVAGE AND MONITORING

1

Site NA0155 (Charles Huskon Ma. 10) MNA Lae. 1391

This site is divided into two separate subsites, 155 and 155h (Figuee 7 1550 was

exthuded from salvage m%%m@mmﬁagdu@ o Yack of significan: fossil finds during, and

. B . T S = i
ergestavely ligh ratiation readings.

|

Swrvew, - Proliminany survey of both sites was dons by WA in 1992, Paleontologin
|

wite: 1358 oosurred as Boat, from in-aibe spetinmens in

sampies sollected foom sy |

uadisturie outorons, aned from iister on the surface of wasie piles. T fa st vertehrate
| _

=act end of ths ik, tn 4 fossiliferous horeon 1.7 12 2 woabove

€. £ third m-siby specigen was found iz a second horizon 7 o
1.5 py above the first, 8t ﬂ‘k? western end of the pit. Subsurfuce bone soncenteations were

left in plues for wﬁ&s&qmﬁ salvage (Kithy etall, 1992 Specimens enliscied were

assigred MANA ﬁ@i@@ﬁm@mmm housad at WA,

Sedvape, 1355 Beconumissence of the site on June 18 and 12, 1997 tfjg%ﬂ'm‘% Carpenter,

Fral Gesder, 2nd Canl Holday revesled no uew fossily exoding from waste piles of in-

ity sediments. Bore ﬁﬁg&frﬁﬂt& wore collected erodies fom reddishbirows, bentonitic

obinys mear thi top of an ir-wite hillside mt the v 2nd, north Mank, of the oit, These bone

r‘uz‘ abave mentioned

et i, 1992). The previnusly collsoted

oo the same site ; "ﬁﬁlﬁﬂ im-ali

D194,

AMontfoving. ]fmm}s«fﬁwﬁﬂgh}r}»@w Carpenter ook place from July 8 Peough Angust

§, 1997 Significant fussils were found in-sity in the Chiale hitlsides near the east
|




enirance of the pit on %@fh‘mﬁ north and south flanks, Owe wpecimen pot insiin was

|
found eroding dovwislops g‘ri the extreme sasl enc. south flank. Numerous plant
imgraneions and wsﬁ's@mmﬁ plent materials wers found fo-sit [ the bulldozed side of a
hill gleng the vorth flank. ’é@ fossils were found m waste piles with the exoention of a

few sonall fragmerts of carbemized woid in waste alecady moved into the bottorn of the
l 1

|

1, west encd, l
|
All inesite vertelrats f&_‘xwﬂ? were coilecte

y ! \ g e
4 from medivm 1o dark brovn and reddish-
brown bentosdiie clgys gre ling eteafigrsphically downward into a hard silistone or fine-
| PR ,

grnired sandsione, mediun ‘r@d&iﬁh«bmﬁ i oplor. Specupens (Beld numbers) 152a.02

I, ) k A | :
and 155503 were %’.%MVW- frona Bentonitie metevial, with the base ol the bones regting

ethar on top of the bad silizhone, orup 1o & few centimelers info the silisione layer,

|

= - g e e | Lot
sedimentaty umnasond sandstone smit) beds, and included the folloving elements of

Repudts. Thivsite vielded s

veral in sitn bone spesimens, stll embedded withis

|
3 fahen o .

Reptilia (Archosmusin) |

Pavasuchia

l

|

1

|

|

Phyosauridas | |
Subsite 62 |

akmaﬁtmméﬁff imtpeciavicte (unususl spemmen, rare) |

|
| =

1 alwmost complete b

1 almost compicte fibula |




} fispementary fenuy

Bk

eeth, snd ay Gagments

Snbaite 03

1 Jarge tostral specimen (snout) and meny fagmente.

Kite Na-0166 { Yazwe Ho

fate NA-0160 (Figars 102 iz intespreiad as being within the infornsl sandstone and

e Petrified

vellavwish-hiown 1o gray.

Sarvey. - Prelpminary survey of this site was done by MINA in 1992, Fossil oceurrences
i o

a8 166 are dominated by akge sandstone bloeks in the waste piles on the noribwestom
i g@nmml of the pit, and by moderately lasge-sized fmgmonts of

|

pearified ogy in the piles and i The sandatone Wledks bear lavge Unpressicos of Lzal,

wandy stern, and bark Gagroenis, and the larges S it e T

Tikee lead stracture (Flirtsy e al, 1082), 78 inckes i length an 7 inches wide, with a ridgsd

or segmsni-dile onture. Dy Bidney 8. Ach paleobotamst of Weber State University

Ogiten. Utah considered similar specimens st site NA-O12S comparable o folinge of the

ﬁﬁﬁﬂ@ﬁﬁﬁﬂ ??Iﬁﬂﬁ % &im}?ﬂﬁﬁ_ \ﬁﬁiyy eE ﬁéz h Ig%z:ﬁ

Fetvage. Selvage sctivities by Macy Carpenter, Phil Gensler, and Carl Habiday, took
‘ |

seographs were taken of plant imprassions in sapdstone

pluce on hump 15, 1997 4

bloeks too latge for recoves

in Wasts ?ﬂ@g‘ Elmz Ly the s L ﬂm ﬁﬁ th e "y

Bumrow casts oeeurved b o waste pile on the sorthwest Hlank a

nd were photographed, bud

aen foveilined

woud wes collested

mebiesiincind apg ey from the southeast waste




pite area. AT imprassions pocmrad in & median- o coatse-pratond, m 1 yellowigh

eolored sandsionge.

idmiroring, Monitoring of siie NA- 0166 was not oo sndbtistod, fol mwmp the

racomimendation of the prelininery survey team (Kirthy et sl 1992)

Fesulyz. Omby ong specizsen was sollecisd, a lurgs fossilized log, vollected by Carl

&
Hotidew | i

’ ! é ‘.‘E % ":'”
wae

wh, Argucariondon &p.

1o (X o

B

CRming )

Bite MA-D1T7 20 sud Site N

AL (RAMOG N

: |

y of these adjacent sites, 1729 and 1726 (Figees 11 s0d 12)

was conducted by MNA in 1932, o in situ forsil localitiss were noted, and only & few

sperimens were collecied as float (Kikw st al., 1992), |

Monporing. Reclanation doi soitod it these o sites was monitored &y Mary

eticr, Lasty Coets, and Casoline Ovell from Ovtober 1 -thvough 15, 1997,

Resuite. o paleouiologicl specimens were recovered diring reclumation of these swo

»et@‘ﬂ .

|
|

Site NA-O173 (NAMICO e 27

It
]
e

Survey. Preliminny sy

by MINA 0 1992 rﬂmlw a "diverse and sbundant

palecniviogical sampic” preseat ot site 173 (Fewre 13), reprosented by metopossur bone

Fragraents, phyicssur teet ng _ii.%m;@, actosevr sentes, awd wﬁmd copralites

[
|




L8]

(Mathiy et al, 19800 Sevessl 1n sifu concentialions were noted, and recoversd madonele

wese collacied fom shump soars on gravel-draned siopey abutting the northessters pit i

and eortherranost adit (Kuby et al,, 1992),

e 8 0

Sodvage. Wi in sitn speciniens were found,
Momstoving. Reclauastion opergiions 4t WA-0173 were mondiored by Caroline Orell and

Lanv Coats fram Ociober 15 droust

oatorop slopes that border T@mm o the notth. Twe logalities (Subsites Gand ¥.as

1 on Figure 12) weve especially prodociive, and vicided numerous

Fesmzvey, all specimetis recovered were revegled a8 srficial floss, nio w-sit

conecenirations wers lovated, although some areas vielded numerous spacimens. No in

site congentrations were found on the surrounding gravel-covercd termaoes either, of tn

the sraphitheater formed hylsmall desinages along the northwegienn peritreter of the sits,
I

a5 disoussed by ity et al. (1992,

]

Repufrs, Anextensive coliestion of fossils were collente

d from site NA-G173, including

abundant verichrade bones, weth, and dernigl aemor fagmenis, Notable ameng them

Area G

Amphibis Motaposauridas) '

|

of. Busitneria petfecia




T imerolavicls/ shioulder gldle Bagmente

1 palatal frmgmens Goventls)

Reptifin (Aetoamaria)

rmal armor fragments
hreg ¥

Amphibia (Metoposaurides)

of. Bucitnari psr Tt

7 skull Sragments

Fieptilia (Arvhosstsia)
E*:ara%ucma

5 oenitra (veriet

3 rib frupments (one partially ssconvtnicted)
22 shull Fugments

|
|

Fiee NAGITS (Ryan Mo, 2
Swrvey. The 1992 sarvey ‘T site MAUITS (Pigase 18) slen vielded a diverse

pelsoniologion sauple, domisated by well-preserved voproliioe (Rifhy et o), 1992). The

& were callectod as float from the lurge, north-central s

piles, Mo in situ deposits

wore nated.




Monitoriyg. Because of the dreal extent and rugged chursster of this sits, the largest by
far of any investigated in fﬂ% course of (o projout, monitors were pmmﬁfﬁfﬂie twiteal

stages of monitesng operations. Monit

rivg was conducted by Carelioe ¢nll, Laswy

Cnests, Rendy Reed, Mellic Lavin, and Blaine Schubert, duting the gourse of rechamation

that took plage from Outober 21, 1997 notil Febniery 5. 1998, Toitial focus was ugon the

waste piles, which lned T site on it northem perimetes. As noted by Kirby et al.
(1551, pumerous @i}gﬁf@&i’ar spocimens were colloried, as well as isolated bone fugmeniz.
A mondiring activities shi

fied to the pit cins. numorous specimons were toogverad as

flout frowm pit walls, riss, and small na

wal hills survounding the site. Bspeuially
produstive were subgites W and £, froted on Figme 18). As munitoring activities

progrensed into the middle of winter, specimens were noted io emerge tom the

benihonitic slay mainx, aA wently by action of repeated Trenziag and ﬂmwm@ Subsite L

was discovared by **mm:ar i1 (e nessest natural hille wdisent o the site, just northenst

of Waste Pile | ‘

Results. The collevtion of inaterials from sile NADTTS © comprived of well- preserved

aoprotites, fragmemsary vetichmite clemenis, including bone, teeih, and derm;

Notgble amoug them s a fragmeenvry ohytoseur distal tibis displaying a proinent bite-

mark wihich tmatches woll Lnxh phivtosaur demtition. Following iz o detatled listing of
I

SROCHINCES;
Tetrapoede
Wany soprojites, some pyvitized

Amphibia (Metososausidas) |




=]

Vs Butlmeti pertent

s

L inteselavicle frapmen:

salrides)

Anpcheseure BrEgorlE
! deatrum CW%ML portion)

Reptilin (Archnssufe )

Paraguchis

Phatosauridas

37 weth and tooth fsements

! sguee (derma

! sranon)

1 dentary Gower jaw) Sagment

Ropiilia (Astosaurie)
Lipsmatosrh Bapaoaris
! laternt cervical snine Smpinen

t dermsd armer fragment

Reptilia (Runisasha)

Rawisuchidas




2 skl fragments

1 controm (veriehosl portion) fagmem

Aven .
Heptilia (Astussinn;

Desnunosuchine hoplossrus
! spine fragment

17 |dermal arotor Sagments

Repiilin (Archomara)
Pasaeushiy

Phytosanidas

material ixononizally and blostrattgraphically imporiant, as well as inchiding spevies
oisdy sueely recorded from the Chinle Formation, The Musemn of Mosthern Arlengs bolds

these speciivens in trast for the Mevaje Nation,
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